With a systematically sampled population of children aged under 5 attending this centre for diarrhoeal disease research during 1983-5 a retrospective analysis of persistent diarrhoea (defined as >14 days' duration) was performed to identify the possible risk factors for this syndrome. Of the 4155 children included in the analysis, 410 (10%) gave a history of persistent diarrhoea. A comparison with children with acute diarrhoea matched for age showed that 11 factors were correlated with persistent diarrhoea, and strongly associated factors were stools with blood or mucus, or both, lower respiratory tract infection, malnutrition, vitamin A deficiency, and antibiotic use before presentation. The peak age was 2 years, and there was no sex difference. Deaths occurred more often in the group with persistent diarrhoea. Although Shigella spp, Campylobacter jejuni, and Giardia lamblia were frequently identified, their rates of isolation were not significantly higher among patients with persistent diarrhoea. No seasonal variation was observed in the rates of persistent diarrhoea. Although the introduction offamily food to the diet was associated with higher rates, this factor was difficult to separate from the age dependent risks.
Introduction
Diarrhoeal diseases have been recognised as an important public health problem, particularly in children in developing countries. Although these diseases have been extensively studied over the past two decades, most of the research has focused on acute episodes of diarrhoea. With the advent of oral rehydration treatment as a breakthrough in the treatment of dehydration due to acute diarrhoea the problems of persistent, chronic, and non-dehydrating diarrhoeas have now gained prominence.
Although there is no consensus on the definition of persistent diarrhoea, most investigators use a working definition of diarrhoea that lasts for more than two or three weeks.' It may be defined clinically as an acute episode continuing beyond its usual course because of complications of the primary illness or a synergism between the infection and an underlying condition, such as malnutrition. From 1982 onwards reports from Matlab have suggested that about one fifth of deaths in children under 5 were associated with diarrhoea and that more than half of all the deaths due to diarrhoea were attributed to chronic diarrhoea.2 Similar findings have been reported by Black et al from studies conducted in Peru. 3 In an attempt to describe the experience with persistent diarrhoea in Bangladesh we reviewed patients attending our clinical research centre to determine the clinical features of the syndrome.
Methods
At the clinical research centre patients are initially screened at entry according to the degree of dehydration and the presence Since a large number of patients attend with diarrhoea (>70000 a year) a surveillance system was established in 1980 to study the characteristics of these patients, of whom over one third are children under 5. The surveillance system has been described elsewhere.' Every 25th patient who reports to this hospital is enrolled and a pretested questionnaire is administered to each patient to elicit demographic and clinical information, including previous drug use. The patient is then examined by a physician, and stool and rectal swabs are collected for laboratory investigations.
Stool samples are cultured for enterotoxigenic Escherichia coli, shigella, Campylobacter jejuni, Vibrio cholerae 01, V cholerae non-01, and salmonella. Rotavirus is identified by enzyme linked immunosorbent assay (ELISA). Entamboeba histolytica, Giardia lamblia, and cryptosporidium are identified by stool microscopy. The patients' length or height and weight are measured at discharge. Data are collected on precoded forms, which are stored and analysed on computer using the Statistical Analytical System package.
For this study the data collected over three consecutive years were analysed. As persistent diarrhoea is of most consequence in children under 5 we analysed data only from patients under 5. Data on feeding was available for the ages 0-35 months only.
Statistical analysis-Eleven possible risk factors of persistent diarrhoea were identified, and the contribution of each of these was analysed in two stages. Firstly, all the factors were analysed in univariate fashion taking one at a time and comparing their occurrence in children under 5 who had persistent diarrhoea and in children whose diarrhoea was of shorter duration. The significance of all these factors in predicting persistent diarrhoea was tested by the x2 test (two tailed).
Definitions-Diarrhoea was defined as three or more loose stools or one episode of mucoid or bloody stool in a day. Dehydration was assessed according to the guidelines described by WHO. night blindness, and poor nutrition (weight/height <70% of the median of the National Centre for Health Statistics' standard)7 were also significantly more common among patients with persistent diarrhoea, and death occurred more often among those patients.
As feeding histories were available only for children under 3 we looked at the effects of breast feeding with and without the addition of other items in the diet in 6 month age groups (tables III and IV). Lack of breast feeding appeared to be a risk factor for persistent diarrhoea. This was most apparent in children over 18 months, among whom 51 (37%) children in the persistent diarrhoea group were breast fed compared with 650 (72%) children in the group with acute diarrhoea. Rates of persistent diarrhoea increased in the third year of life among those not supplemented with family diet (table IV) .
Discussion
This study has shown that persistent diarrhoea is common among children aged under 5 attending the clinical research centre. During the three years of the analysis persistent diarrhoea was identified among 10% ofpatients under 5 with no detectable differences in sex and season. Unlike patients with diarrhoea of less than two weeks' duration the patients with persistent diarrhoea usually had several associated conditions, notably mucus and blood in the stool, vitamin A deficiency, malnutrition, and a history of antibiotic use. Although bacterial and parasitic agents were frequently identified in stools of patients wi.' persistent diarrhoea, the isolation rates for Shigella spp, C jejuni, and G lamblia were not significantly different from those for patients with acute diarrhoea.
Breast feeding and the consumption of family foods are correlated with age and all three may be important in the risk of developing persistent diarrhoea. Among six age groups a history of breast feeding was always less common in the persistent diarrhoea group, and there was a suggestion that the difference in the rate of breast feeding widened for children aged 18-23 months. After 1 year of age most of the children of both groups were receiving family food. Vitamin A deficiency and case fatality rates were both higher for persistent diarrhoea than for acute diarrhoea, though the rates were low for both.
Several limitations of the data are as follows. Firstly, we relied on the history given by the parents at the time of the visit so the duration of diarrhoea, antibiotic use, and dietary history, for example, are not known with precision. The health workers obtaining the information, however, were not aware of the hypothesis regarding persistent diarrhoea and bias is unlikely.
Secondly, from our results we cannot separate cause from effect for many of the characteristics. For example, use of an antibiotic before the visit to us might have been a result of the persistent diarrhoea BMJ VOLUME 297 22 OCTOBER 1988 rather than a risk factor for diarrhoea. Alternatively, antibiotic use as a factor might have selected out a group of patients who failed to respond while at the same time antibiotics contributed to the disease process by suppressing normal intestinal flora. Thus a given characteristic which correlates with persistent diarrhoea could both be a result of the factor and also contribute to it. Similarly, the correlation between malnutrition and persistent diarrhoea could be both a cause and an affect. Persistent diarrhoea is associated with malabsorption and anorexia. In addition the malnourished child may be at higher risk of persistent diarrhoea.
Thirdly, since the faecal specimen was obtained late in the illness the pathogens recovered almost certainly were affected by the intervening events-for example, antibiotic use and clearance of bacteria. A prospective study with surveillance would be needed to identify pathogens occurring early in the episode if a given agent was to be associated with persistent diarrhoea.
Finally, the results of using patients with acute diarrhoea as a comparison group should be interpreted with caution. For risk factor analysis a group of healthy children from the community would be better; nevertheless, the comparison with other patients is helpful in formulating a hypothesis for future studies.
Follow up prospective studies are needed to define more clearly the role of breast feeding, invasive organisms, vitamin A deficiency, and use of antibiotics as risk factors and protective factors in the pathogenesis of persistent diarrhoea.
